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5) Q Claim(s) is/are allowed. 
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DETAILED ACTION 
Rejections Based On Prior Art 

The following references were relied upon for the rejections hereinbelow: 
Ahn et al. (US 6,274,937 B1) Tosaki et al. (US 6,272,020 B1) 

Farooq et al. (US 6,228,682 B1) Herrell et al. (US 6,191 ,479 B1)* 

Giri et al. (US 6,037,044) Naito et al. (US 6,034,864)* 

Farooq et al. (US 6,023,407)* stone (US 5,530,288) 

*References provided by Applicant in IDS filed as Paper No. 3 on February 13, 



2002. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

fortMnS^^^^ the inVenti ° n is not identical| y disclosed or Ascribed as set 

Tortn in section 1 02 of this title, if the differences between the subject matter souqht to be patented and 

ESSE."* S ^ that thS SUbject matter as a who,e would bear ZSSt a ?heZe ttf 
p a w2h^ a % m n d6 °w a perSOn having ordinar y ski " in the art t0 which said subject mSer^rteins 
Patentability shall not be negatived by the manner in which the invention was made P 

3. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Herrell et al. 

As to Claims 13 and 14 : 

I. Herrell etal. discloses: a die 11 including an electronic system (col. 4: 17-20); a 
capacitor 17 (consisting of conductive layers 13 and 14 separated by dielectric layer 18) 
coupled to die 11, the capacitor 17 is capable of decoupling a power supply connection 
at the die without additional capacitors located external to the die (col.2: 43-48; col.3: 
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28-30 and 36-39; col.5: 21-33); a dielectric layer 12 located between the capacitor 17 
and die 11 (dielectric layer 12-shown in Fig. 1 but not addressed in the description of 
the Fig. 1 embodiment-is evidently the same type of dielectric layer as dielectric layer 
15 in Fig. 1 , described in col.4: 38-42, and is analogous to the dielectric layer 22 
described in the Fig. 2 embodiment in col.8: 60-64). 

II. Herrell et al. discloses a capacitor 17 with an "on-chip" thin-film structure 
formed on die 1 1 that enables an "extremely low inductance electrical pathway" 
between the capacitor 1 7 and die 1 1 (col.3: 36-39) but is silent as to the specific 
dimensions of the capacitor 17 and the dielectric layers 12 and 15 that contain the vias 
that establish the connections between the capacitor 17, and die 1 1 and bumps 16, 
respectively (col.4: 60-64; col.5: 3-7). 

III. However, it would have been an obvious matter of engineering choice to one 
of ordinary skill in the art at the time the invention was made to set the thickness of 
dielectric layer 12 at less than about 0.1 mm from the die 11 (hence, the capacitor 17 
would then be located less than about 0.1 mm from die 11), or, more specifically, 
between 0.05 mm and 0.1 mm, in order to ensure the shortest possible electrical 
pathway between the capacitor 1 7 and die 1 1 , thus enabling an "extremely low 
inductance" in the resulting electrical connection therebetween, as explicitly taught by 
Herrell et al., and also because it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Aller, 105 USPQ 233. 
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4. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Farooq et al. (US 6,023,407) in view of Stone and Ahn et al. 
As to Claim 15 - 

I- Farooq et al. discloses a capacitor (i.e., an interposer capacitor shown in Fig. 
10), employed between a first die and a circuit card (Abstract, lines 1-3; col.1 : 54-59), 
and having a first (upper) surface having a controlled collapse chip connection (C4) 12 
coupled to the first die and a second (lower) surface having a C4 12 coupled to the 
circuit card (col.7: 48-53). 

II. Farooq et al. does not teach a second die to which the second (lower) surface 
of the (interposer) capacitor is coupled; rather, the second surface is coupled to the 
circuit card, as mentioned above. 

Ilia. Stone discloses, in Fig. 2, a passive device interposer 100 which may be, 
inter alia, a capacitor interposer (col.6: 47-49 and 61-64) and further discloses that the 
capacitor interposer 100 is employed between any two devices 31 and 33 which may 
be, inter alia, circuit cards or chips or any combination of devices (col.8: 26-38). 

Illb. Ahn et al. discloses, in Fig. 1 , an interposer 30 having built-in capacitors 1 10 
(col.7: 14-45) and further discloses that interposer 30 is employed between a first die 20 
and a second die 22. 

IV. Since Farooq et al., Stone and Ahn et al. practice packaging electronic 
devices on capacitor interposers, wherein Stone teaches that the capacitor interposer 
may be employed between any two devices, including chips (e.g., IC dice), and Ahn et 
al. specifically teaches an embodiment wherein a capacitor interposer is employed 
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between a first die and a second die, then the use of the capacitor interposer between a 
first die and a second die would have been readily recognized in the pertinent art of 
Farooq et al. as a functional application of the capacitor interposer. 

V. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the package of Farooq et al. by replacing the 
circuit card with a second die, as taught by Stone and Ahn et al. in order to meet the 
needs of a system that requires the benefit of noise decoupling or other filtering of 
signals to and from a first and a second die connected to opposite sides of the capacitor 
interposer, as taught by Stone and Ahn et al. 
As to Claim 1fi - 

I- Farooq et al., in view of Stone and Ahn et al., disclose all the limitations of 
base Claim 15, and modifying reference Ahn et al. further discloses that the first die 20 
and second die 22 may be a microprocessor (col.6: 12-15) or may include a 
communication system (col.6: 17-19) but does not teach the special case wherein the 
first die 20 includes the processor and the second die 22 includes the communication 
system. 

II- However, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to further modify and enhance the functionality of Farooq 
et al., in view of Stone and Ahn et al., with an embodiment wherein the first die 20 (as 
shown in Ahn et al., Fig. 1) includes the disclosed microprocessor while the second die 
22 (as shown in Ahn et al., Fig. 1) includes the disclosed communication system in 
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communication applications requiring signal processing and the execution of 
instructions for computing and communication functions. 

5. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tosaki 
et al. in view of Naito et al. and Farooq et al. (US 6,228,682 B1). 

I- Tosaki et al. discloses, in Fig. 3: a substrate 3 having a first surface and a 
second surface; a die 2 coupled to the first surface; a capacitor 4 is coupled to the 
second surface by solder bumps 8B (col. 10: 3-10) and is electrically coupled to die 2 
through substrate 3 (col.8: 60-62 and 65-67; col.9: 2-8). 

II- Tosaki et al. does not teach that capacitor 4 has a plurality of vias coupled to 
a plurality of conductive layers in the capacitor, and does not teach that the capacitor 
solder bumps 8B are C4 (controlled collapse chip connection) solder balls. 

Mia. Naito et al. discloses, in Figs. 1 , 2 and 2A, a multilayer capacitor 36 (col.4: 
65-col.e: 5) having a plurality of vias 40, 41 coupled to conductive layers in the capacitor 
and to bumps 38, 39 on the outer surface 37 of capacitor 36 for connecting the 
capacitor 36 to a circuit substrate ensuring counter current flow in vias 40, 41 , thereby 
reducing parasitic equivalent series inductance (ESL) (col.5: 12-18; col.9: 38-47). 
1Mb. Farooq et al. discloses, in Fig. 1 , a capacitor 1 0 electrically coupled to 

substrate 50 by C4 bumps 40 (col.1: 25-28; col.4: 13-21) 

IVa. Since Tosaki et al. and Naito et al. both teach capacitors coupled to the 
second surface of the substrate by bump connections, then the plurality of vias coupled 
to the conductive layers in the capacitor and coupled to the bumps on the outer surface 
of the capacitor to reduce parasitic ESL in the capacitor circuit by ensuring counter 
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current flow in the vias, as taught by Naito et al., would have been readily recognized in 
the pertinent art of Tosaki et al. 

IVb. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the capacitor of Tosaki et al. by including a 
plurality of vias coupled to a plurality of layers in the capacitor and to the bumps on the 
external surface of the capacitor (that electrically couple the capacitor to the substrate) 
in order to reduce the parasitic ESL contribution of the capacitor to the system circuit, as 
taught by Naito et al. 

Va. Since Tosaki et al. and Farooq et al. both teach solder bump connections 
the capacitor for coupling the capacitor to the substrate, then the use of C4 bumps, 
taught by Farooq et al., for the purpose of obtaining a highly reliable coupling of 
capacitor to substrate, would have been readily recognized in the pertinent art of Tosaki 



on 
as 



etal. 



Vb. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the capacitor solder bumps of Tosaki et al. with 
the C4 capacitor solder bumps of Farooq et al. that use the C4 technology to obtain a 
highly reliable coupling of the capacitor to the substrate, as taught in Farooq et al. 
6 C,aims 19 and 20 are Nected under 35 U.S.C. 103(a) as being unpatentable 
over Tosaki in view of Naito et al. and Farooq et al. (US 6,228,682 B1), as applied to 
Claim 18 above, and further in view of Ahn et al. 
As to Claim 19- 
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I. Modified Tosaki et al. teaches a CMOS-based die 2 mounted to interposer 
substrate 3 (col.1: 10-13; col.4: 60-61) but does not teach does not teach a specific type 
of die 2. 

II. Ahn et al. discloses an interposer substrate 10 with CMOS based dice 20, 22 
mounted thereon, wherein one of the die 20 and die 22 is a microprocessor (col.6: 12- 
15). 

"I. Since modified Tosaki et al. and Ahn et al. mount a die to an interposer, the 
use of a processor die, as taught by Ahn et al., would have been readily recognized as 
a useful and necessary component in certain electronic applications of modified Tosaki 
etal. 

IV. Therefore it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to further modify Tosaki et al. by having a processor die 
stand in as die 2 in Tosaki et al. in order to meet the needs of certain electronic 
applications that require computer functions, as taught by Ahn et al. 

As to Claim 20 - 

I. Modified Tosaki et al. discloses, in Fig. 3, a capacitor 4 is electrically coupled 
to die 2 through the wiring of substrate 3, wherein capacitor 4 is mounted in a cavity 5 of 
substrate 3 in order that the wiring distance between the capacitor 4 and die 2 is as 
short as possible, thus reducing parasitic induction in the capacitor (col.7: 15-34). 

II. Modified Tosaki et al. does not teach that the (bumped) surface of capacitor 4 
is located less than about 0.1 mm from the (bumped) surface of die 2. 
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Ml. However, it would have been an obvious matter of engineering ohoioe to 
of ordinary skill in the art at the time the invention was made to design the chip 
mounting region of substrate 3 in modified Tosaki et al. such that the thickness of the 
die/capacitor mounting portion of substrate 3 allows the bumped surface of the 
capacitor 4 to be located less than about 0.1 mm from the bumped surface of die 2, 
since such a structure would ensure a short wiring distance in the substrate between 
the capacitor 4 and die 2. as taught by Tosaki et al.. and since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art. In re Alter, 105 USPQ 



233. 



7. Claims 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Herrell et al. in view of Giri et al. 
As to Claim 71 - 

I. Herrell et al. discloses a processor 1 1 (col.8: 24-29); and a single multilayered 
single package capacitor 17 coupled to the processor 11 and capable of decoupling a 
power supply from the processor (col.1: 12-24; col.4: 31-37; col.8: 29-31). 

II- Herrell et al. does not teach that the processor 1 1 requires at least 5 watts of 
power to be operable but suggests that processor 1 1 is a high power processor 
because it operates at high peak currents of 50-100 Amperes or more (col.4: 31-37). 

HI. Giri et al. discloses a high power processor (chip) mounted on substrate 100, 
the high power processor operating at 50-100 watts (col.5: 22-26). 
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IV. Since Herrell et al. and Giri et al. package high performance processors and 
Herrell et al. operate at 50-100 Amperes or more, then it would have been an obvious 
matter of engineering choice to one of ordinary skill in the art at the time the invention 
was made to use a processor 1 1 in Herrell et al. that requires at least 5 watts of power 
to be operable, as taught by Giri et al., in order to enable the processor 1 1 of Herrell et 
al. to operate at peak currents of 50-1 00 Amperes or more as disclosed by Herrell et al., 
and furthermore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use a processor 1 1 in Herrell et al. that requires at .east 5 
watts of power to be operab.e, as taught by Giri et al. , since it has been held that where 
the genera, conditions of a Cairn are disclosed in the prior art, discovering the optimum 
or workable ranges involves only routine skill in the art. In re Alter, 105 USPQ 233. 

As to Claim 22 , modified Herrell et al. further discloses that the single 
multi.ayered single package capacitor 17 is capable of being mounted on a substrate by 
a plurality of solder bumps 16 (Fig. 1; col.4: 38-42). 

As to Claim 23 , modified Herrell et al. further discloses that the single 
multilayered single package capacitor 17 is capable of being mounted on a substrate 
using a controlled collapse chip connection (C4) (col.6: 14-25). 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B. Vigushin whose telephone number is 703-308- 
1205. The examiner can normally be reached on 8:30AM-5:00PM Mo-Fri. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David L. Talbott can be reached on 703-305-9883. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-7382 
for regular communications and 703-308-7382 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 



John B. Vigushin 



John B. Vigusf 
Examiner 
Art Unit 2827 
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February 19, 2003 



